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1. Introduction 2. Methodology

Electro-kinetic Remediation (EKR) to Treat Sediments
/KSediments settle in waterbodies (e.g., lakes, reservoirs, and channels) \

Electric
- affect the natural flow of water systems N generator \ —
- deteriorate normal ship navigation and channel functioning Cathode
Cathode A6 electrode
= sediments are periodically dredged electrode electrod SO0 Sl

whese sediments are often considered as wastes
Waste
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* Map source: geoportail.fr ==

o In Europe, ~300 Mm? of sediments are annually dredged; 55 Mm?3 in France

= hidden benefits of dredged sediments = reaching a circular economy ?

Objectives

ﬁilectro-kinetic remediation (EKR) of dredged sediments to reduce metal

contents

o Agricultural soils + dredged sediments = reconstructed soils

o Suitability of growing zucchini plants in those reconstructed soils /O The physico-chemical properties were monitored \

o Metal accumulation in zucchini fruits o Spatial variation of metal, mineral, and organic contents

\\—) Reconstruction of safe, suitable, and sustainable soils from dredged \o Initial and EKR-sediments were then used to form reconstructed soils /

sediments, hence reconstructed soils

/ 3. Growing Zucchini Plants in Reconstructed Soils 4. Accumulation of Zn and Cu in Zucchini Fruits

o Four reconstructed soils were formed by initial and EKR-sediments and an agricultural soil; 7n in reconstructed Zn in zucchini

. soil (mg/kg) fruit (mg/kg)
cach had four replicates 200 - ) ﬁ EKR reduced Zn Contents\

3.5
o Zucchini plantlets were grown and the fruits were collected and analyzed for metals
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150 -
Reconstructed soil 1 | [ Reconstructed soil 2 ) [ Reconstructed soil 3 ) Reconstructed soil 4 Control h
100% treated 30% treated sediment 100% non-treated 30% non-treated sediment 100% agricultural
sediment + 70% agricultural soil sediment + 70% agricultural soil soil 100 -
\ Tr_Sed JANS Tr_Sed+Soil JAN Sed JAN Sed+Soil U Ctr

= relatively low Zn for

o treated sediments +

L agricultural soils

o 7Zn in sediments >

- 1.5

agricultural soil

- 1
- o Zn in zucchini was not
| proportional to Zn in
al - 0
S Tr Sed Tr_Sed+ Sed Sed+  Ctr \reconstructed soil /
= Soil Soil
=
=
Cu in reconstructed Cu in zucchini fruit

- 08 | o Zucchini grown in
sediments had high Cu =

F e Cu is more available in

0.4 sediments
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S e K Cu in Ctr > sediments \
o Cu of Zucchini grown in
Tr_Sed < initial Sed

v p . — T~ Y ¥ A AwmdE _ —C v h < 7 o g y
=20 4 i B o Y e/ : L] l&.—'i‘ \_ e PR vl v 7 gie [l i i
— = ¥ = e DAY A = 3 R P @/ T R O = = . ¢ L] 3 £ > A & ¢ S ] —

. XA S AR < 3 5 ! " \ &2 X " ) 4 a1 1 e i ﬂv > ' \ Ny = — i A ey
f_\ I $ - N S O\ b’ & | — ® S 1 ¥ > / ﬂ A 4 A o TN N %= “ia R
A ‘- K o RV 7 v A — e v N = Y X <A R g — \ I @ % = viv— s < gy .‘ [
P N » . < i woEAN IR SR ~ - 7 [ =N . 4 = ) — ) S &
% ; \sV A .t 3 - o \ o s A 4 KO )\ Bt e .
B ¢ $ = \] - ' ~% Y 5 ! | | - - < B i - e PR ’ -
; «' e 2. ' i B i ey ey AR - ¢ | = \ \ - = | ) (IR 1 = / g N3 -~ 3
'S o 35 5 e S - IS - 2 \ 3 3 L P R
% ) 4 A - T . . 5 B R A
= \ c p— R > '~ e . 4 -
- - w = o A . § 1 g
5 ¥ < i . e - 3 o e . ke - . =il L L )
g - . s 7 3 < TR == 22 s 7 : SO o - ) % e Vi AS e
2 3 - y = 'y, RPN — . S ® peT—— ran ¥ s - ~ a PP, iy .
o 5 'l x - s g 75 R - 8
. 2 ; b 3 5 e T . f S L , :
. 5 . . S 7 % = . -« e E : A e E g" 3 ¢ 1
= - 3 i ¥ ’ p A0 B . g 3 o . Wy s~ - RIS | -
- b s o e R i P ¥ £ Y . ™ 5 e A0 by 4 - - > . ol ¥ . ¥ =
r =y > < > < o \ ¥4 . L - - < = Y Y v 7 : 3 A o o e /
o 5 _ i i X W f fias 2 = 5F 2 - ” : : 7 |
- v 2 PigR < > 2 o _ V1 = i . by, - - # p . ; " Y - . . v 38 e L
£ 3 3 5 . - Y . N 5 P A < = o 5 - » >, o 3 3 - ) 1 > — AT e : j:‘
< visth i 3 win —— ST b o e 4 SN o~ T e R 5 R L 5, - 4 R
= 2 . T, N A =3 e NI AL 2 R 3 " NNTE ; 4 . G ., = " o~ B\ ' s
A7, ’ ’ - % - £y it < \ - &% 7 S . ST 5 = -
= . A AR « T f e 3 - » ; 2 4 e, B B % ' . % e . NP / ” e 2
3 i * /- A . 3 8 . et | & 5 § i W8 - 't X o, g = o > k.
- ‘ > S8 < 2 oA — i ~ 7% o 3 3 ’ B Z : o 4 - _
. b oy B Ty P e > . ! ? 1 - - i - - ¥ " 7 ™ € - Y, A ; - . ~ >
e 2 o M S/ ‘¢ goRTT ~ - { X A R 4 " ST GEIEE v : # . Y Ny 5 8 ek s o
.ég-h YU - gy . 3 - - A 3 d Bl oL s 2 =, Do 4 1
4 f b Ry "as 2 o 2 A . 2k o= R . e . & pé - 3
F R 4 p < T - e § 1 > D 3 A N e 2y » AR A N e, ~ b ~ E i
g y 3 o » - T g s . b po e = 22 - S8 . <
¢ y : 3 f = 8 o n ;| o L o
" - Sl i . 3 gt : ‘ ! 4 % P o s
3 . . | B e =~ . 2 d > o NS = Z -y RIANE N
g R vy Y ¢ : o) . g Bl - ok
N 2 U dg g 2 . i 5
i < L Re s k. ‘ a ;)
pe 1 o + - E ] = n
\ 2 < 2 Re 3 g% 3 s ! 52 : 4
N\ 1 - ¢ = X y 9 —
e = - ' ¥ b “. By = % . =
N | e g oy ? g - 4 . ( .
. ) e : : - — =y e = ]
. & B 4 L b s G s d - -4 T
: e ¢ 2 - o P & v 3 23
=3 s o k ? o e Lo > P y
> Ll ™ s PN ~ P (< - ¥ . >
¥ p S g (Bt i £ W T, T ; k oy RN ., - .
G0 & P o - A X 2 : 4 At T,
2 A P Sl % - e & e K 4 ) ; - f2 : > S
2 e & - » @ i . p L U SN A ¥ ek & _ A " ] 3
\ e’ P R, . e 1 3 N ? bt y Sropss ' S ~ g g o\ o A £ ; ) = - — I l]( V l]
GF o ot t Vs : v 2 ? 4 % . . L . e s L e e ;
A Yol o s W “ ! - » X \ Y g & "aid L . a y b

Tr_Sed Tr_Sed+ Sed Sed + Ctr ; hins
Soil Soil \Or zucchini /

o EKR-sediments proved to be suitable media for growing zucchini

o Initial sediment (non-treated) was not able to keep zucchini plants alive

a

6. Conclusion

M o EKR rendered the sediments suitable for zucchini growth

o Effects of EKR on particle size, physico-chemical properties, microbial population, o Reconstructed soils containing EKR-sediments are a promising approach to grow

. . zucchini without affecting metal accumulation
and organic, mineral, and metal contents

o Description of metal behavior caused by EKR o Re-using dredged sediments after suitable treatment can produce healthy, safe,

and sustainable soils == reaching a circular economy concerning sediments




